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1 . I NTRODUCTI ON 

The w r i t e r  was engaged by Pawnee O i l  Corpora t ion  t o  superv ise  a d r i l l  

program on t h e  Pawnee Claim Group between November 26, 1979 and January 6, 1980. 

The program comprised 1101.5 f e e t  o f  BQ core  d r i l l e d  w i t h  a Winkie rock d r i l l .  

2. PROPERTY 

The p r o p e r t y  (F igu re  1 )  comprises: 

Claim Record No. U n i t s  
Pawnee 1 393(12) 10 
Pawnee 2 394(18) 18 
Pawnee 3 395(16) 16 
Tof  i no 264(9) 2 post  
To f  i n o  2 29 (6) 2 
Tof  i n o  3 77 (6) 1 
To f  i n o  5 86 (9) 1 

Renewal Date 
Mar. 26, 1980 
Mar. 26, 1980 
Mar. 26, 1980 
Sept.12, 1980 
Sept.12, 1980 
Sept.12, 1980 
Sept.12, 1980 

Owner 
Pawnee O i  1 Corpora t ion  
Pawnee O i  1 Corpora t ion  
Pawnee O i  1 Corpora t ion  
Lorne Hansen 
Lorne Hansen 
Lorne Hansen 
Sophia Hansen 

The Pawnee Claim Group i s  l o c a t e d  a t  t h e  head o f  T o f i n o  I n l e t  on 

Vancouver I s land .  The c la ims a r e  cen t red  on 49 14' N. and 125 3 5 '  W. i n  t h e  

A lbe rn i  M in ing  D i s t r i c t  of B r i t i s h  Columbia. Access i s  by a i r  o r  water f r o m  

t h e  V i l l a g e  o f  To f ino ,  28 m i l e s  t o  t h e  west. 

3. GEOLOGICAL SETTING 

M u l l e r  (1968) descr ibed t h e  rocks around T o f i n o  I n l e t  as i n te rmed ia te  

vo l can ics  and sediments o f  t h e  Pa laeozo ic  S icke r  Group i n t r u d e d  by a Cretaceous 

p l u t o n i c  complex. On t h e  p r o p e r t y ,  t h e  s t r a t i g r a p h y  c o n s i s t s  o f  andes i tes  and 

minor carbonate sediments i n t r u d e d  by q u a r t z  d i o r i t e .  
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4. P R E V I O U S  WORK 

There a r e  severa l  copper and molybdenum showings on t h e  p roper t y  

(F igure  2 ) ,  most o f  which have been exp lo red  i n t e r m i t t a n t l y  s ince  1900. 

Helmsworth (1955) reviewed the  e a r l i e r  work i n  the  area. From 1900 t o  1950 

developers were i n t e r e s t e d  i n  the  copper p o t e n t i a l  o f  t he  p roper t y .  More 

r e c e n t l y  t h e  molybdeni te  showings have been explored.  Haaland (1963) o u t l i n e d  

a major program f o r  e x p l o r i n g  the moly. showings on the  p roper t y .  Fa i rbank 

(1979) reviewed t h e  molybdeni te p o t e n t i a l  o f  t he  p r o p e r t y  and summarized the  

most impor tant  showing areas (F igure  2 ) .  

5. CURRENT WORK 

Holes were d r i l l e d  a t  four  s i t e s  on the  Pawnee c la ims (F igu re  3) t o  

exp lo re  molybdenum and copper m i n e r a l i z a t i o n  p r e v i o u s l y  uncovered by t rench ing  

and sur face  s t r i p p i n g .  

Hole 1 was d r i l l e d  i n t o  the  Copper Creek showing (F igu re  4; Appendix 1 ) .  

The upper 75 f e e t  of core was no t  a v a i l a b l e  t o  the  w r i t e r .  M r .  Wayne Waters 

(personal  communication) inspected t h a t  core  and found v i s i b l e  molybdeni te  

over a s i g n i f i c a n t  l eng th  between depths of 30 and 75 f e e t .  Between 75 and 

158 f e e t  t h e  d r i l l  penetrated a sequence o f  p o r p h y r i t i c  andes i tes  t h a t  were 

i n t ruded  by a qua r t z  d i o r i t i c  stockwork. 

Cha lcopy r i t e  and b o r n i t e  a r e  v i s i b l e  throughout  t h e  vo l can ics  and a r e  

most common i n  a l t e r e d  andesi tes near i n t r u s i v e  contac ts .  The v i s i b l e  copper 

content  of t h e  q u a r t z  d i o r i t e  decreases away f rom con tac ts .  No where i n  the  

ho le  d i d  copper conten t  exceed 0.1% ( v i s u a l  es t ima te ) .  

Holes 2 and 3 were d r i l l e d  i n t o  an ou tc rop  o f  garnet-pyroxene skarn 

a t  a l o c a t i o n  between the  c e n t r a l  molybdeni te  showing area and t h e  Copper Creek 
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showing (F igures  2,3,4; Appendix 1 ) .  

No economic concent ra t ions  o f  su lph ides a r e  present  i n  these holes.  

Traces o f  c h a l c o p y r i t e  i n  a l t e r e d  andesi tes i n d i c a t e  t h a t  t he re  may be smal l  

amounts o f  copper disseminated throughout  the  v o l c a n i c  p i l e  a t  t h a t  l o c a t i o n .  

The vo l can ics  a re  p o r p h y r i t i c  andesi tes.  Concentrat ions o f  p l a g i o c l a s e  

phenocrysts i n d i c a t e  t h a t  these andes i tes  were depos i ted  as f lows w i t h  

th icknesses o f  between 10 and 20 f e e t .  

Holes 4,5 and 6 were d r i l l e d  i n t o  an ou tc rop  of a l t e r e d  andes i te  i n  

the  c e n t r a l  molybdeni te  area (F igures  2 , 3 , 5 ;  Appendix 1 ) .  The c o l l a r  was s e t  

w i t h i n  f i v e  f e e t  o f  a surface showing o f  coarse-gra ined MoS i n  quar tz -ep ido te-  

c a l c i t e  ve ins.  The ve ins  were n o t  encountered i n  the  d r i l l  core.  

2 

Two i n t r u s i v e  events a r e  de f i ned  by c r o s s - c u t t i n g  and a l t e r a t i o n  

r e l a t i o n s h i p s  i n  Hole 4 (F igure  5) .  The p o r p h y r i t i c  andes i tes  were i n t ruded  

by a garnet-pyroxene skarn t h a t  c u t s  accross the  v o l c a n i c  s t r a t i g r a p h y  a t  a 

low angle. The skarn-forming f l u i d s  metasomatized andes i te  w a l l  rocks and 

x e n o l i t h s ,  c o n v e r t i n g  them t o  e p i d o t e - q u a r t z - c h l o r i t e  skarn.  The skarn and 

andes i te  was subsequent ly i n t ruded  by a qua r t z  d i o r i t e  dyke. Th is  event caused 

the formation of late quartz-epidote veins and clots in the skarn and andesites 

t h a t  con ta in  coarse-gra ined MoS2. 

Coarse-grained molybdeni te  i s  s p a r s l y  d isseminated throughout  the  

garnet-pyroxene skarn f o r  18 f e e t  above- i . t s  con tac t  w i t h  the  quar t z  d i o r i t e  

dyke. Molybdeni te  i s  most common near  l a t e  ep ido te -quar t z  Concentrat ions i n  

a l t e r e d  skarn (F igure  5 ) .  

There i s  very  l i t t l e  MoS2in t h e  q u a r t z  d i o r i t e  i t s e l f .  However, t h e  

quar t z  d i o r i t e  t h e r e  i s  p o r p h y r i t i c ,  i n d i c a t i n g  t h a t  i t  may have been der ived  

from a l a t e  molybdenum-rich phase o f  a d i f f e r e n t i a t e d  p l u t o n .  
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Holes 7 and 8 were d r i l l e d  near the  o l d  workings a t  t h e  C lear  Creek 

showing (F igures  2,3,6; Appendix 1 ) .  The ho les  were d r i l l e d  a long  an andes i te -  

qua r t z  d i o r i t e  con tac t ,  beneath an o l d  stope and a m i n e r a l i z e d  ou tc rop .  On 

surface, pa tchy  high-grade magne t i t e -cha lcopy r i t e  pods a r e  concent ra ted  near 

t h e  i n t r u s i v e  con tac t .  A 20 m c ross -sec t i on  c h i p  sample ove r  t h e  d r i l l - s i t e  

area y i e l d e d  0.511% Mo (Fairbank, 1979). 

Very l i t t l e  m i n e r a l i z a t i o n  was found i n  e i t h e r  Ho le  7 o r  8. Traces o f  

c h a l c o p y r i t e  and molybdeni te were seen i n  co re  f rom near t h e  i n t r u s i v e  con tac t .  

6. GEOLOGI CAL MODEL 

I n  t h e  area covered by t h e  Pawnee c la ims,  a sequence o f  a n d e s i t i c  

vo l can ics  were i n t r u d e d  by a q u a r t z  d i o r i t i c  p lu ton .  L o c a l l y  t h e  i n t r u s i o n  

was polyphase. Tension cracks formed i n  the  v o l c a n i c s  i n  t h e  b o i l  above t h e  

r i s i n g  p lu ton .  Metasomatic f l u i d s  s t reaming away f r o m  t h e  magmatic f r o n t  

below, depos i ted  t h e  garnet-pyroxene skarns. L a t e r  t h e  magma i t s e l f  i n t r u d e d  t h e  

area as s i l l s  and dykes. Textures i n  t h e  q u a r t z  d i o r i t e  i n d i c a t e  t h a t  t h e  p l u t o n  

d i f f e r e n t i a t e d  i n t o  a t  l e a s t  two phases, one t h a t  i s  p o r p h y r i t i c .  

7. METALOGENESIS 

Copper i s  most common i n  t h e  andes i tes  and i s  concen t ra ted  i n  a l t e r e d  

rocks near i n t r u s i v e  contac ts .  The copper con ten t  o f  t h e  i n t r u s i v e  rocks 

decreases away from v o l c a n i c  con tac ts .  T h i s  i n d i c a t e s  t h a t  l o c a l l y  t h e  p l u t o n  

i s  l o w  i n  copper. The copper showings on t h e  p r o p e r t y  a r e  p robab ly  de r i ved  

from concen t ra t i on  o f  d isseminated copper i n  the  v o l c a n i c s  a t  i n t r u s i v e  

contac t  s . 
Molybdeni te seems t o  be d e r i v e d  f r o m  t h e  q u a r t z  d i o r i t e  i n t r u s i v e  and 
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i s  deposi ted i n  any hos t  rock.  Molybdeni te  concen t ra t i on  i s  g r e a t e s t  a t  the  

c e n t r a l  molybdeni te  area where the  quar t z  d i o r i t e  i s  p o r p h y r i t i c .  A t  depth, 

the  p l u t o n  may have a MoS2-rich p o r p h y r i t i c  phase t h a t  i s  the  source o f  t he  

metal .  

8. CONCLUS I ONS AND RECOMMENDATIONS 

S t r a t i g r a p h y  revealed by the  c u r r e n t  d r i l l i n g  program i n d i c a t e s  t h a t  

the  p roper t y  i s  above o r  o f f  t o  one s i d e  of a l a r g e  d i f f e r e n t i a t e d  p l u t o n  t h a t  

may con ta in  a 'po rphy ry  molybdenum d e p o s i t ' .  S t r u c t u r a l  a t t i t u d e s  i n d i c a t e  t h a t  

the  c e n t r a l  p a r t  o f  t he  p l u t o n  i s  a t  depth t o  the  west o f  t h e  c u r r e n t l y  d r i l l e d  

a rea. 

Fu r the r  e x p l o r a t i o n  o f  the  molybdenum p o t e n t i a l  of t he  Pawnee Cla im 

Group would r e q u i r e  mapping of the  igneous rocks and some deep d r i l l i n g  around 

Deer Bay a t  t he  head o f  T o f i n o  I n l e t .  

January 16,  1980. 
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821 - 602 WEST HASTINGS STREET * VANCOUVER, B.C. * CANADA 0 V6B 1 P2 
(604) 682-270‘1 0 (604) 224-0852 

July.  22, 1980. 

Mr. R. Ruther ford ,  
Chief Gold Commissioner, 
Par1 i ament B u i  1 d ings  , 
V i c t o r i a ,  B.C., 
V8V 1x4. 

Dear Mr. Rutherford:  

X will t r y  t o  answer the ques t ion  r ega rd ing  the di.mond d r i . l l i n g  

on the Tofi’no Mineral Claim. 

1. 

2. 

3.  

Core logged by John Ostler. 

Core s t o r e d  on Tofino C1ai:m. 

John Ostler i s  p r e s e n t l y  working i n  the Yukon,  

and wi’l 1 be back i n  August. John is  a Geology 

Graduate from Carl  e t o n  University . 
If  any a d d i t i o n a l  in format ion  i s  r equ i r ed  p l e a s e  c o n t a c t  ou r  o f f i c e .  
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